Effect of supercoiling on the melting characteristics of heteropolynucleotides.
Considering a supercoiled DNA molecule, having equal numbers of two distinct types of base-pairs, it has been shown theoretically that even for the extreme cases of mixing of the two types of base-pairs in a supercoiled DNA, the melting temperatures as well as the melting curves do not differ significantly. This indicates that these properties are practically independent of the detailed base sequence when the molecule is a covalently closed one and may be replaced by an equivalent homopolynucleotide whose binding energy is equal to the average base-pairing energy of the original DNA. This conclusion has been further supported by comparing the theoretical results with those obtained experimentally in the cases of polyoma DNA and phi X174 DNA. Finally, the effects of supercoiling on the cooperativity of melting and a few aspects of the differential melting characteristics of a supercoiled DNA have been discussed which provide a clear physical understanding of the process.